Haemodynamic and renal effects of endothelin receptor antagonism in patients with chronic kidney disease.
Endothelin-1 (ET-1) has been implicated in the pathophysiology of chronic kidney disease (CKD) and ET receptor blockade has shown renoprotective effects in animals. We examined the haemodynamic and renal effects of an ET receptor antagonist, TAK-044, in patients with CKD. Seven patients with CKD (mean arterial pressure 103 mmHg; mean plasma creatinine 3.5 mg/dl) received three 15 min intravenous infusions, each separated by at least 7 days, of either placebo or TAK-044 (100 or 750 mg) in a randomized, double blind crossover study. Systemic and renal haemodynamics, and plasma immunoreactive ET-1, big ET-1 and C-terminal fragment concentrations, were determined before and after the infusions of placebo and drugs. Compared with placebo, TAK-044 reduced mean arterial pressure (MAP) (100 mg: 7.4 +/- 1.9 mmHg, 750 mg: 8.4 +/- 2.3 mmHg, P < 0.01) and systemic vascular resistance index (100 mg: 650 +/- 140 dyne.s.cm(-5).m(-2), 750 mg: 829 +/- 141 dyne.s.cm(-5).m(-2), P < 0.01) at both doses. TAK-044 increased cardiac index and heart rate to a similar degree at both doses. With regards to renal haemodynamics, TAK-044 had no significant effect on the glomerular filtration rate at either dose but tended to increase renal plasma flow (100 mg: 9.6 +/- 5.0 ml/min, 750 mg: 25.3 +/- 19.5 ml/min) and decreased the effective filtration fraction (100 mg: 3.6 +/- 1.1%, 750 mg: 4.7 +/- 1.7%, P < 0.01), in a dose-dependent manner. TAK-044 had no significant effect on sodium or lithium clearance, or on fractional excretion of sodium and lithium. Plasma ET-1 concentrations rose more than two-fold after 750 mg TAK-044 while big ET-1 and C-terminal fragment concentrations were unchanged. These findings suggest an important role for ET-1 in controlling systemic and renal haemodynamics in patients with CKD. The antihypertensive and potentially renoprotective actions of ET receptor antagonists shown in this study may prove useful in slowing the progression of CKD. Clinical trials are now needed to address these key questions for CKD.